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MULTICHIP IC CARD AND IC CARD 
SYSTEM USING IT 

BACKGROUND OF THE INVENTION AND 
RELATED ART STATEMENT 

The present invention relates to a multichip integrated 
circuit (IC) card and an IC card system using it, particularly 
relates to an IC card into Which a master chip and at least one 
function chip are built. 
An IC card is excellent in security and has been Widely 

applicable. For example, oWing to the prior art disclosed in 
Japanese published unexamined patent application No. 
H5-256052, an IC card can be utiliZed in place of a key by 
controlling entrance and exit by the card. 

It is also one of the characteristics of an IC card that a 
large quantity of information can be stored in an IC card and 
oWing to the prior art disclosed in Japanese published 
unexamined patent application No. H6-309558, customer 
information can be stored in an IC card to enable the 
provision of prompt service. 

Further, an IC card starts to be also utiliZed as a ticket of 
a vehicle, oWing to the prior art disclosed in Japanese 
published unexamined patent application No. H6-290320, it 
not only can be used in place of a ticket but is provided With 
a function to prevent an unfair ride and there is the indication 
of populariZation. 
An IC card at present used for such application is a single 

chip IC card into Which a chip provided With one function 
is built. The number of IC cards oWned by an individual is 
estimated to be increased hereafter together With the popu 
lariZation of an IC card. 

HoWever, it is inefficient to take plural IC cards. 
Therefore, it is required to collect plural functions in one 
card. HoWever, it is difficult to collect functions provided by 
plural cards in one chip in vieW of security and difference 
among communication protocols because plural issuers of 
IC cards exist. 

Therefore, a multichip IC card into Which plural chips are 
built is required for such a request. In each chip an individual 
program is stored, hoWever, in this case, the similar safety to 
that of a single chip IC card can be maintained because the 
provision of information is not required betWeen chips even 
if plural functions are collected in one card. 

In the meantime, as an IC card is standardiZed, a position 
in Which any chip is in contact With equipment is the same. 
The above-described position is also the same in the case of 
an IC card according to a noncontact method. When poWer 
and a signal are supplied from a common contact to such 
plural chips, the shortage of poWer supply and signal 
strength is caused in case the number of chips is increased. 

OBJECT AND SUMMARY OF THE INVENTION 

Therefore, the object of the present invention is to solve 
the above problems When plural chips are built in one card 
and to provide a multichip IC card provided With suitable 
constitution Wherein plural chips are packaged and Which 
can be used as a single chip IC card in Which one chip is 
constituted. 

To solve the above problems and achieve the above 
object, a multichip IC card according to the present inven 
tion is constituted by a connector for connecting an external 
interface processor and a poWer source or a signal indepen 
dent of contact/noncontact, a master chip for controlling the 
system of the IC card, a selection means for sWitching a 
poWer line and a signal line and one or more function chips 
constituted by microcomputer chips different in a function. 

10 

15 

25 

35 

45 

55 

65 

2 
A multichip IC card Wherein plural chips are built can be 

communicated as a single chip IC card provided With one 
function chip and the shortage of poWer supply and signal 
strength can be avoided by providing such constitution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing an IC card system 
using a multichip IC card equivalent to a ?st embodiment 
according to the present invention; 

FIG. 2 is a block diagram shoWing an example of the 
internal constitution of an interface processor shoWn in FIG. 

1; 
FIG. 3 is a block diagram shoWing an example of the 

internal constitution of a selection means in the multichip IC 
card shoWn in FIG. 1; 

FIG. 4 is an explanatory draWing schematically shoWing 
an example of a processing How of the interface processor 
and the multichip IC card according to the ?rst embodiment 
of the present invention; 

FIG. 5 is a block diagram shoWing a multichip IC card 
equivalent to a second embodiment according to the present 
invention; 

FIG. 6 is a block diagram shoWing a multichip IC card 
equivalent to a third embodiment according to the present 
invention; 

FIG. 7 is a block diagram shoWing a multichip IC card 
equivalent to a fourth embodiment according to the present 
invention; 

FIG. 8 is a block diagram shoWing the main part of an IC 
card system using a multichip IC card equivalent to a ?fth 
embodiment according to the present invention; and 

FIG. 9 is a block diagram shoWing a multichip IC card 
equivalent to a sixth embodiment according to the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Embodiments according to the present invention Will be 
described beloW referring to FIGS. 1 to 9. First, reference 
numbers used in the above draWings Will be described. 
1, 1‘. Interface processor 
2A, 2B, 2C, 2D, 2E, 2‘. Multichip IC card 
3, 3‘. Connector 
4. Master chip 
5A, 5B, 5C, 5D. Selection means 
6-1, 6-2 to 6-n. Function chip 
11. Microcomputer 
12. PoWer source 

13, 13‘. Connector 
14. Oscillation circuit 
15. Input means 
16. Display means 
51. Decoder circuit 
52. Reset circuit 
53-1, 53-2 to 53-n. SWitching circuit 
81, 84. Sending/Receiving coil 
82, 85. Multiplexing circuit 
83, 86. Separating circuit 
91. OR gate 
L1. PoWer line 
L2. Reset pulse line 
L3. Clock pulse line 
L4. Data line 
L5. Enabling signal line 
S SEL. Selector signal 
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SEND. Termination signal 
SCUT IN. Interrupt signal 

Next, FIG. 1 is a block diagram shoWing an IC card 
system using a multichip IC card equivalent to a ?rst 
embodiment according to the present invention and in FIG. 
1, a reference number 1 denotes an interface processor, 2A 
denotes the multichip IC card equivalent to the ?rst embodi 
ment and the interface processor 1 applies poWer to the 
multichip IC card 2A and sends or receives data. 

In the multichip IC card 2A, a reference number 3 denotes 
a connector, 4 denotes a master chip, 5A denotes a selection 
means and 6-1, 6-2 to 6-n denote a function chip. The 
connector 3 for connecting to the interface processor 1 and 
the connector of the interface processor 1 are connected via 
a poWer line L1, a reset pulse line L2, a clock pulse line L3 
and a data line L4. The master chip 4 for controlling the 
Whole of the multichip IC card 2A and the selection means 
5A for selecting each function chip 6-1 to 6-n are connected 
to the connector 3 in parallel via a poWer line L1, a reset 
pulse line L2, a clock pulse line L3 and a data line L4. Each 
function chip 6-1 to 6-n consists of a microcomputer chip 
different in a function and is individually connected to the 
selection means 5A via a poWer line L1, a reset pulse line L2, 
a clock pulse line L3 and a data line L4. The selection means 
5A is controlled by a selector signal SSEL from the master 
chip 4. 

FIG. 2 is an internal block diagram shoWing the interface 
processor 1 and in FIG. 2, a reference number 11 denotes a 
microcomputer for controlling the Whole of the interface 
processor 1, 12 denotes a poWer source, 13 denotes a 
connector, 14 denotes an oscillation circuit for generating a 
reference pulse for generating a clock pulse, 15 denotes an 
input means for inputting data and others and 16 denotes a 
display means for outputting data and others. The interface 
processor 1 supplies poWer from the poWer source 12 to the 
multichip IC card 2A via the connector 13 under the control 
of the microcomputer 11, outputs a clock pulse and a reset 
pulse to the multichip IC card 2A via the connector 13 and 
further, communicates data With the multichip IC card 2A 
via the connector 13. The microcomputer 11 of the interface 
processor 1 according to this embodiment is provided With 
a function for reading data from the multichip IC card 2A 
and Writing data to the multichip IC card 2A, hoWever, 
according to circumstances, the microcomputer may be 
provided With only a function for reading data from the 
multichip IC card 2A. 

FIG. 3 is an internal block diagram shoWing the above 
selection means 5A in the multichip IC card 2A and in FIG. 
3, a reference number 51 denotes a decoder circuit, 52 
denotes a reset circuit and 53-1, 53-2 to 53-n are sWitching 
circuits respectively corresponding to the above function 
chips 6-1 to 6-n. The decoder circuit 51 decodes a selector 
signal SSEL from the master chip 4 and outputs a control 
signal for turning on/off each sWitching circuit 53-1 to 53-n. 
That is, basically: the decoder circuit 51 turns on one of the 
sWitching circuits 53-1 to 53-n by selecting one of n pieces 
and turns off the other sWitching circuits according to the 
combination of selector signals S SEL, hoWever, the decoder 
circuit 51 can be also set so that no sWitching circuit 53-1 to 
53-n is turned on (no function chip 6-1 to 6-n is selected) 
according to a reset pulse from an external device. The reset 
circuit 52 is a circuit for generating a reset pulse to be sent 
to a selected function chip, generates a reset pulse When the 
decoder circuit 51 is sWitched from a state in Which none is 
selected to a state in Which a sWitching circuit is selected and 
hereby, a selected function chip is reset by a poWer on reset. 

FIG. 4 schematically shoWs an example of a processing 
?oW betWeen the interface processor 1 and the multichip IC 

10 

15 

25 

35 

45 

55 

65 

4 
card 2A. When the multichip IC card 2A is inserted into the 
interface processor 1, the interface processor 1 applies 
poWer to the multichip IC card 2A and resets it in a step ST1. 
At this time, in the multichip IC card 2A, only the master 
chip 4 is operated and any function chip 6-1 to 6-n hardly 
consumes poWer or does not consume poWer at all. 
The information of each function chip 6-1 to 6-n Which is 

built in the multichip IC card 2A is stored in the master chip 
4 and the master chip 4 returns information that this IC card 
is a multichip one and the information of each function chip 
to the interface processor 1 as card information in response 
to a reset from the interface processor 1 in a step ST2. The 
interface processor 1 determines Whether a function chip to 
be communicated exists or not based upon received card 
information and if the corresponding function chip exists, 
the interface processor speci?es the function chip to the 
master chip 4 in a step ST3. Hereby, after the speci?ed 
function chip is selected by the selection means 5A, the 
master chip 4 sWitches itself to a mode in Which no poWer 
is consumed in a step ST4. 

After the step ST4, the selected function chip 6 and the 
interface processor 1 are directly connected, the information 
of this function chip 6 itself is sent from the selected 
function chip 6 to the interface processor 1 in a step ST5 and 
thereafter, a command from the interface processor 1 and a 
response from the function chip 6 in response to it are sent 
and received in steps ST6, ST7, STS, ST9 etc. Therefore, 
after the step ST5, the multichip IC card 2A operates as a 
single chip IC card into Which one function chip is built. 
The details of the operation according to this embodiment 

Will be further described beloW. N pieces of function chips 
6-1 to 6-n are connected to the selection means 5A and one 

or more function chips may be built, hoWever, to simplify 
description, tWo types of function chips of a chip for an 
entrance and exit system and a chip for a ticket system shall 
be packaged in the multichip IC card 2A. 
When the multichip IC card 2A equivalent to this embodi 

ment is connected to, for example the interface processor 1 
for the entrance and exit system and reset by it, poWer is 
supplied, a signal are sent to only the master chip 4 and the 
selection means 5A is set in a state in Which no function chip 
is selected by a reset pulse from the interface processor 1. 
After the reset, the interface processor 1 is placed in the Wait 
state for data from the multichip IC card 2A. The master chip 
4 returns information that this IC card is a multichip one and 
information that tWo function chips of a chip for the entrance 
and exit system and a chip for the ticket system exist in the 
same card to the interface processor 1 as card information in 
response to a reset from the interface processor 1 and is 
placed in the Wait state for data from the interface processor 
1. 
The interface processor 1 veri?es that the corresponding 

function chips exist in the IC card in communication With 
the interface processor based upon the above card 
information, speci?es the function chips to the master chip 
4 and again is placed in the Wait state for data. In this case, 
as the interface processor 1 functions as the entrance and exit 
system, the chip for the entrance and exit system is speci?ed. 
The master chip 4 controls the selection means 5A so that the 
chip for the entrance and exit system Which is the speci?ed 
function chip is selected and resets the chip for the entrance 
and exit system via the selection means 5A. At the same time 
as this sWitching, the master chip 4 is placed in a mode in 
Which no poWer is consumed (that is, for example at this 
time, the connector 3 and the master chip 4 are not connected 
and no poWer is not consumed). 
By the above operation, the selected chip for the entrance 

and exit system is reset by a poWer on reset and the 
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information of the selected chip itself is returned to the 
entrance and exit system Which is the interface processor 1 
via the directly connected connector 3. As the interface 
processor 1 communicates With the multichip IC card as it 
communicates With a conventional single chip IC card after 
the reception of this information, this multichip IC card 2A 
functions as a card for the entrance and exit system. 

FIG. 5 is a block diagram shoWing a multichip IC card 
equivalent to second embodiment according to the present 
invention and in FIG. 5, the same reference number is 
allocated to the same thing as in FIG. 1 and to avoid 
repetition, the description of them is omitted (this is the 
same in embodiments later described). 

In the multichip IC card 2B equivalent to this 
embodiment, only a selection means SE is directly con 
nected to a connector 3 via a poWer line L1, a reset pulse line 
L2, a clock pulse line L3 and a data line L4. A master chip 
4 and each function chip 6-1 to 6-n are individually con 
nected to the selection means SE via a poWer line L1, a reset 
pulse line L2, a clock pulse line L3 and a data line L4. The 
selection means SE is controlled by a selector signal SSEL 
from the master chip 4 and selects one of function chips. The 
master chip 4 is set to the initial value of the selection means 
SE at the time of a reset When the multichip IC card 2B 
receives a reset pulse from an external device. 
When the multichip IC card 2B equivalent to this embodi 

ment is inserted into the interface processor 1 and reset, 
poWer is supplied and a signal is sent to only the master chip 
4 Which is the initial value of the selection means SE. At this 
time, no function chip 6-1 to 6-n is-connected to the con 
nector 3. After the interface processor 1 resets the multichip 
IC card 2B, it is placed in the Wait state for data. 

The master chip 4 returns information that this IC card is 
a multichip one and the information of each function ship in 
the same card to the interface processor 1 as card informa 
tion in response to a reset from the interface processor 1 and 
is placed in the Wait state for data from the interface 
processor 1. The interface processor 1 veri?es that the 
corresponding function chip exists in the IC card in com 
munication With the interface processor based upon the 
above card information, speci?es the function chip to the 
master chip 4 and again is placed in the Wait state for data. 
Hereby, the master chip 4 sWitches the selection means SE 
so that the speci?ed function chip is selected and resets the 
selected function chip via the selection means SE. At the 
same time as this sWitching, poWer is not supplied to the 
master chip 4 and pulse lines are also disconnected. 

The selected function chip is reset by a poWer on reset and 
returns the information of itself to the interface processor 1. 
After the reception of this information, the interface proces 
sor 1 communicates With the multichip IC card as it com 
municates With a conventional single chip IC card. 

FIG. 6 is a block diagram shoWing a multichip IC card 
equivalent to a third embodiment according to the present 
invention. In the multichip IC card 2C equivalent to this 
embodiment, any chip in the IC card (a master chip 4 and 
each function chip 6-1 to 6-n) is individually connected to a 
connector 3 via a poWer line L1, a clock pulse line L3 and 
a data line L4 and further, the connector 3 and the master 
chip 4 are also connected via a reset pulse line L2. A 
selection means 5C is controlled by a selector signal SSEL 
from the master chip 4 and selects one of function chips. The 
selection means 5C and each function chip 6-1 to 6-n are 
connected via a pair of a reset pulse line L2 and an enabling 
signal line L5. The initial value of the selection means 5C 
When the master chip is reset is a state in Which no function 
chip 6-1 to 6-n to Which the enabling signal line is connected 
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6 
is selected. In a state in Which no function chip 6-1 to 6-n is 
selected, Wiring betWeen each function chip and the con 
nector 3 is set so that it has high impedance. 
When the multichip IC card 2C equivalent to this embodi 

ment is inserted into the interface processor 1 and reset, 
poWer is supplied and a signal is sent to only the master chip 
4 because any function chip 6-1 to 6-n is disconnected from 
the selection means 5C as an initial value. After the interface 
processor 1 resets the multichip IC card 2C, it is placed in 
the Wait state for data. 
The master chip 4 returns information that this IC card is 

a multichip one and the information of each function chip in 
the same card to the interface processor 1 as card informa 
tion in response to the reset from the interface processor 1 
and is placed in the Wait state for data from the interface 
processor 1. The interface processor 1 veri?es that the 
corresponding function chip exists in the IC card in com 
munication With the interface processor based upon the 
above card information, speci?es the function chip to the 
master chip 4 and again is placed in the Wait state for data. 
Hereby, the master chip 4 sends a selector signal SSEL for 
operating the speci?ed function chip to the selection means 
5C and the selection means 5C sends an enabling signal and 
reset pulse to the selected function chip. At the same time as 
this selection of the function chip, the master chip 4 is placed 
in a state in Which no poWer is consumed. 
The selected function chip is reset by a poWer on reset and 

returns the information of itself to the interface processor 1 
via the directly connected connector 3. After the reception of 
this information, the interface processor 1 communicates 
With the multichip IC card as it communicates With a 
conventional signal chip IC card. 

FIG. 7 is a block diagram shoWing a multichip IC card 
equivalent to a fourth embodiment according to the present 
invention. In the multichip IC card 2D equivalent to this 
embodiment, any chip in the IC card (a master chip 4 and 
each function chip 6-1 to 6-n) is individually connected to a 
connector 3 via a poWer line L1 and a data line L4, further 
the connector 3 and the master chip 4 is also connected via 
a reset pulse line L2 and a clock pulse line L3 and the clock 
pulse line L3 from the connector 3 is also connected to a 
selection means SD. The selection means SD is controlled by 
a selector signal S SEL from the master chip 4 and selects one 
of function chips. The selection means SD and each function 
chip 6-1 to 6-n are connected via a pair of a reset pulse line 
L2 and a clock pulse line L3. The initial value of the output 
of the selection means SD When the master chip is reset is 
a state in Which a clock pulse is stopped and a reset state. 
When the multichip IC card 2D equivalent to this embodi 

ment is inserted into the interface processor 1 and reset, only 
the master chip 4 all the signals of Which are connected to 
the connector 3 is operated because the initial value of the 
output of the selection means SD is a state in Which a clock 
pulse is stopped and a reset state. As any function chip 6-1 
to 6-n is in a state in Which a clock pulse is stopped at this 
time, little poWer is consumed even if poWer is applied. After 
the interface processor 1 resets the multichip IC card 2D, it 
is placed in the Wait state for data. 
The master chip 4 returns information that this IC card is 

a multichip one and the information of each function chip in 
the same card to the interface processor 1 as card informa 
tion in response to the reset from the interface processor and 
is placed in the Wait state for data from the interface 
processor 1. The interface processor 1 veri?es that the 
corresponding function chip exists in the IC card in com 
munication With the interface processor based upon the 
above card information, speci?es the function chip to the 
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master chip 4 and again is placed in the Wait state for data. 
Hereby, the master chip 4 sends a selector signal S SEL to the 
selection means SD so that the speci?ed function chip is 
operated and a clock pulse is supplied from the selection 
means 5D to the selected function chip. At the same time as 
this selection of the function chip, the master chip 4 is placed 
in a state in Which no poWer is consumed. 

Areset pulse to the selected function chip is canceled, the 
selected function chip is placed in a poWer on reset state and 
returns the information of itself to the interface processor 1 
via the directly connected connector 3. After the reception of 
this information, the interface processor 1 communicates 
With the multichip IC card as it communicates With a 
conventional single chip IC card. 

In the above ?rst to fourth embodiments, the multichip IC 
card and the interface processor are connected via the 
connector and each line is independent, hoWever, each signal 
including a poWer source may be multiplexed. Further, in an 
IC card system in Which the interface processor and the 
multichip IC card are not connected, the similar system can 
be also constructed. 

FIG. 8 is a block diagram shoWing an IC card system 
using a multichip IC card equivalent to a ?fth embodiment 
according to the present invention and this embodiment 
shoWs an example in Which a signal including a poWer 
source is multiplexed and is sent/received Without connect 
ing the interface processor and the multichip IC card. In FIG. 
8, a reference number 1‘ denotes an interface processor and 
2‘ denotes a multichip IC card. In the interface processor 1‘, 
a reference number 81 denotes a sending/receiving coil, 13‘ 
denotes a connector and the connector 13‘ is provided With 
a multiplexing circuit 82 provided With a function for 
multiplexing poWer and each signal and sending it and a 
separating circuit 83 provided With a function for receiving 
a multiplexed signal and separating it into poWer and each 
signal. In the multichip IC card 2‘, a reference number 84 
denotes a sending/receiving coil, 3‘ denotes a connector and 
the connector 3‘ is provided With a multiplexing circuit 85 
provided With a function for multiplexing poWer and each 
signal and sending it and a separating circuit 86 provided 
With a function for receiving a multiplexed signal and 
separating it into poWer and each signal. 
As in the above embodiments, a case in Which a poWer 

source and three signals (a reset pulse, a clock pulse and 
data) are transmitted from the interface processor 1‘ to the 
multichip IC card 2‘ Will be described beloW. A poWer line 
L1 and three signal lines L2, L3 and L4 in the interface 
processor 1‘ are connected to the connector 13‘, a poWer 
source and three signals are input to the multiplexing circuit 
82 of the connector 13‘ and multiplexed. The output of the 
multiplexing circuit 82 is converted to magnetic change by 
the sending/receiving coil 81. This magnetic change is 
transmitted to the sending/receiving coil 84 of the multichip 
IC card 2‘ by magnetic coupling Without contact, is con 
verted to an electric signal by the sending/receiving coil 84 
and is input to the separating circuit 86 of the connector 3‘. 
In the separating circuit 86, the multiplexed poWer source 
and three signals are separated into a poWer source and each 
signal Which are equal to those in the above embodiments. 
The transmission from the multichip IC card 2‘ to the 
interface processor 1‘ is also the same. 

According to the present invention, a multichip IC card 
and a single chip IC card can be utiliZed together by judging 
the type by the softWare of the interface processor based 
upon card information sent from the IC card after the IC card 
is reset. For example, if card information that an IC card is 
a multichip one is sent, the IC card in communication is 
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8 
determined a multichip IC card and a function chip is 
speci?ed. If the information of a chip is directly sent, the IC 
card is determined a single chip one and a conventional 
communication procedure may be executed. 

According to the present invention, plural function chips 
can be also continuously operated. FIG. 9 is a block diagram 
shoWing a multichip IC card equivalent to a sixth embodi 
ment according to the present invention and this embodi 
ment shoWs an example in Which termination is transmitted 
from a function chip to a master chip to return control to the 
master chip. 

In a multichip IC card 2E equivalent to this embodiment, 
a termination signal S END from each function chip 6-1 to 6-n 
is input to the interrupt terminal of the master chip 4 via an 
OR gate 91 as an interrupt signal SCUT IN. When the 
operation of a selected function chip is terminated, a termi 
nation signal SEND shoWing it is output and an interrupt 
signal SCUT IN is input to the master chip 4. Hereby, the 
master chip 4 is restored from a state in Which poWer is 
saved, a chip in communication With the interface processor 
1 is sWitched from the function chip operated heretofore to 
the master chip 4 and the master chip 4 can be communi 
cated With the interface processor 1. AfterWard, the interface 
processor 1 speci?es the next function chip, the master chip 
4 sWitches function chips according to the speci?cation and 
is placed again in a state in Which poWer is saved. 

This embodiment is based upon the constitution shoWn in 
FIG. 1, hoWever, it is obvious that in each embodiment 
shoWn in FIGS. 5 to 7, a function equal to that in this 
embodiment can be also realiZed. For an example of such 
application, an example in Which after one of function chips 
is checked in authentication as a cipher processing chip for 
security, it communicates With a desired function chip can be 
given. 

In the present invention, as the above interface processor 
has only to be provided With a function for accessing to an 
IC card, it is not necessarily required to be provided With a 
function for reWriting data stored in a function chip in an IC 
card. For example, an application in Which an IC card is 
utiliZed as a key for entering a room or exiting from it Will 
be described beloW. The passWord of a key is Written in an 
IC card by a host interface processor for controlling a card. 
When a user enters a room or exits from the room, he/she 

inserts this IC card into an interface processor installed on a 
door, inputs its passWord and can enter the room if the 
passWord in the IC card and the passWord input by the user 
are equal. In the case of such a system, a function for 
reWriting data in an IC card is required for a host interface 
processor, hoWever, as an interface processor installed on a 
door only compares Whether a passWord stored in a card and 
a passWord set so that entrance or exit is alloWed are equal 
or not, it has only to be provided With a function for reading 
data stored in the IC card. 

According to the present invention, a function except 
controlling an IC card may be also provided to a master chip. 
For example, a function for an authentication check may be 
provided to a master chip. This can be realiZed by perform 
ing authentication check processing, for example in a How 
shoWn in FIG. 4 When an interface processor and a master 
chip in a multichip IC card communicate. 

According to the present invention, as the base of a 
multichip IC card, a card in Which only Wiring connected to 
a connector, a master chip, a selection means and each 
function chip is given may be created, if necessary, desired 
function chips may be added and the information may be 
Written to the master chip. 

Desired functions can be packaged in one card by before 
hand creating a multichip IC card provided With all the 
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function blocks according to the present invention and 
Writing a program in a master chip and function chips if 
necessary. If Writing processing using a communication line 
is used for this Writing operation, the oWner of an IC card 
can minimiZe time required for chip adding operation. When 
compared With a method of packaging a neW chip, it is more 
convenient because an IC card is not required to be sent to 
a packaging process. 
As a multichip IC card according to the present invention 

is basically constituted so that only one chip always 
functions, there is no problem even if many function chips 
exist in the same IC card. Therefore, a thin-type chip can be 
packaged on both surfaces of an IC card or can be also 
laminated. 
As described above, according to the present invention, as 

only required chips in a multichip IC card are connected to 
an interface processor, the multichip IC card can be realiZed 
as the same IC card as a single chip IC card consisting of one 
chip Without causing the shortage of poWer supply and 
signal strength. 
We claim: 
1. A multichip IC card connected to an external device 

having a microprocessor, the multichip IC card comprising: 
a connector for connecting the card to the external device; 
a master chip connected to said connector for controlling 

a system in the card; 
at least one function chip connected to the connector and 

the master chip; and 
selection means, connected to the connector, the master 

chip, and the at least one function chip, for selecting 
one of the function chips based on an instruction from 
said master chip and sending/receiving information 
stored in the selected function chip to/from the external 
device via said connector, the instruction for selecting 
the one function chip being based upon a designation of 
the function chip received by the master chip from the 
external device, the master chip ceasing to control the 
system after the function chip is selected. 

2. The multichip IC card according to claim 1, Wherein: 
said selection means can electrically separate all the 

above function chips so as to operate only said master 
chip. 

3. The multichip IC card according to claim 1, Wherein: 
said selection means can place all the above function 

chips in a state in Which no or little poWer is consumed 
so as to operate only said master chip. 

4. The multichip IC card according to claim 1, Wherein: 
after said master chip operates upon said selection means 

to select one of the above function chips, it can place 
itself in a state in Which no poWer is consumed. 

5. A multichip IC card, comprising: 
a connector for connecting to an external device; 
a master chip Which can be connected to said connector 

for controlling a system in the card; 
at least one function chip; 
a poWer line and at least one signal line being connected 

from said connector to said master chip; 
a selection means for selecting one of the function chins 

according to an instruction from said master chip and 
sending/receiving information stored in the selected 
function chip to/from an external device via said 
connector, said selection means being connected to said 
connector in parallel With said master chip and con 
trolled by said master chip; 

the poWer line and the, signal line connected from said 
connector to said selection means being connected to 
an individual function chip via said selection means; 
and 
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10 
the selected function chip being operated by enabling a 
poWer line and a signal line connected to the function 
chip selected by said selection means. 

6. A multichip IC card, comprising: 
a connector for connecting to an external device: 

a master chip Which can be connected to said connector 
for controlling a system in the card; 

at least one function chip; 

a poWer line and at least one signal line being connected 
from said connector to said selection means; 

a selection means controlled by said master chip for 
selecting one of the function chips according to an 
instruction from said master chip and sending/receiving 
information stored in the selected function chip to/from 
an external device via said connector; 

the poWer line and the signal line connected from said 
connector to said selection means being connected to 
an individual function chip and said master chip via 
said selection means; 

the selected function chip being operated by enabling a 
poWer line and a signal line connected to the function 
chip selected by said selection means; and 

said selection means being provided With a function for 
selecting said master chip by a reset. 

7. A multichip IC card, comprising: 
a connector for connecting to an external device; 

a master chin Which can be connected to said connector 
for controlling a system in the card; 

at least one function chip, said function chip being pro 
vided With a function for electronically separating a 
poWer line and one or more signal lines connected to 
said connector by an enabling signal; and 

a selection means for selecting one of the function chips 
according to an instruction from said master chip and 
sending/receiving information stored in the selected 
function chip to/from an external device via said 
connector, said selection means being provided With a 
function for generating the enabling signal and the reset 
signal of the selected function chip by a selector signal 
sent from said master chip. 

8. A multichip IC card, comprising: 
a connector for connecting to an external device; 

a master chip Which can be connected to said connector 
for controlling a system in the card; 

at least one function chip, said function chip being pro 
vided With a function for electronically separating a 
poWer line and one or more signal lines connected to 
said connector during a reset period; and 

a selection means for selecting one of the function chips 
according to an instruction from said master chip and 
sending/receiving information stored in the selected 
function chip to/from an external device via said 
connector, said selection means being provided With a 
function for canceling the reset pulse and generating 
the clock pulse of the selected function chip by a 
selector signal sent from said master chip. 

9. The multichip IC card according to claim 1, Wherein: 
means for restarting said master chip by a signal from said 

function chip is provided. 
10. A multichip IC card, comprising: 
a connector for connecting to an external device, the 

connector including a means for multiplexing or sepa 
rating at least one poWer line and at least one signal 

line; 



5,838,059 
11 

a master chip Which can be connected to said connector 
for controlling a system in the card; 

at least one function chip; and 

a selection means for selecting one of the function chips 
according to an instruction from said master chip and 
sending/receiving information stored in the selected 
function chip to/from an eXternal device via said con 
nector. 

11. The multichip IC card according to claim 1, Wherein: 
the connector includes means for connecting, Without 

contact, at least one poWer line and at least one signal 
line. 

12. The multichip IC card according to claim 1, Wherein: 
the connector includes means for multiplexing or sepa 

rating all of at least one poWer line and at least one 
signal line into a single line. 
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13. The multichip IC card according to claim 1, Wherein: 

said external device is an interface processor Which is 
provided With a function for reading and Writing data 
from/to said multichip IC card. 

14. The multichip IC card according to claim 1, Wherein: 

said external device is an interface processor Which is 
provided With only a function for reading data from 
said multichip IC card. 

15. The multichip IC card according to claim 1, Wherein: 

the connector includes means for multiplexing or sepa 

rating all of at least one poWer line and at least one 
signal line into an arbitrary number of lines. 


